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of the whole number whose amplitude is r.    Thus, if r be given, the proportional number with velocities between u and u + du is
du                                                  ...
............................... (    '
And, in general, if r be some quantity by which the amplitude is measured, the proportional number will be of the form
cf>(r,u)du, ................................. (49)
where <j6 is a determinate function of r and u, dependent upon the law of vibration. If now % (r) dr denote the number of vibrations for which r lies between r and r + dr, we have altogether for the distribution of velocities u,
f(v>)=fx(r)<l>(r,u)dr ......................... (50)
If the vibrators were left to themselves, %(r) might be chosen arbitrarily, and yet the distribution of velocity, denoted by f(u\ would be permanent. But if the vibrators are subject to bombardment, f(u) cannot be permanent, unless it be of the form already determined. The problem of the permanent state may thus be considered to be the determination of % (r) in (50), so as to make/(u) equal to e~huZ.
We will now limit ourselves to a law of force proportional to displacement, so that the vibrations are isochronous ; and examine what must be the form of % (r) in (8) in order that the requirements of the case may be satisfied.
By (15'), if N be the whole number of vibrators,
«fr
-       ...................... (    >
The determination of the form of % is analogous to a well-known investigation in the theory of gases.    We assume
%(r) = Are~hr-,   .............................. (52)
where A is a constant  to be  determined.    To  integrate  the  right-hand
member of (51), we write
r2==w2+7?2.    .............................. (53)
so that
•£* = A
o
Thus
A=4JiN. ................................. (54)
The distribution of the amplitudes (of velocity) is therefore such that the number of amplitudes between r and r + dr is
N. 4>hr e~hr"- dr,   .......... . ................... (55)
while for each amplitude the phases are uniformly distributed round the complete cycle.nnected with the amplitude (of velocity) r and with the phase 6 by the relation u = r cos 0, the distribution must be uniform with respect to 0, so that the number of vibrations in phases between 0 and 0 + d0 must be correction. It is pretty clear that he had in view an attraction of much smaller range than that considered by Van der Waals.il sis llii- firnS iruttaticu that l>, in finit*-, Wt« Ituvrine the current through the bridge of a Wheat-stone combination. But it will be more instructive to put the argument in
